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(57) ABSTRACT

A vehicle power generation mode control method includes
initiating a vehicle power generation mode request; determin-
ing whether at least one of the following conditions exists:
high engine revolutions per minute is allowed; high voltage or
amperage draw is allowed; current fuel level supports power
generation mode; and carbon monoxide readings are within
acceptable limits; denying requests for engagement of a
vehicle transmission if at least one of the conditions exists;
and allowing or commanding the vehicle power generation
mode.
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1
VEHICLE POWER GENERATION MODE
CONTROL METHOD

FIELD

Tlustrative embodiments of the disclosure relate to hybrid
electric vehicles (HEVs). More particularly, illustrative
embodiments of the disclosure relate to a vehicle power gen-
eration control method which allows an engine of an HEV to
generate high electrical output while preventing the HEV
from being driven by an unauthorized person.

BACKGROUND

Hybrid electric vehicles may be operated to provide elec-
trical power for use by auxiliary equipment such as drills,
saws and other tools at a job site. Therefore, it may be desir-
able for the HEV to remain running while it is unsupervised.

Accordingly, a vehicle power generation control method
which allows an engine of an HEV to generate high electrical
output while preventing the HEV from being driven by an
unauthorized person may be desirable.

SUMMARY

Tlustrative embodiments of the disclosure are generally
directed to a vehicle power generation mode control method.
An illustrative embodiment of the method includes initiating
a vehicle power generation mode request; determining
whether at least one of the following conditions exists: high
engine revolutions per minute is allowed; high voltage or
amperage draw is allowed; current fuel level supports power
generation mode; and carbon monoxide readings are within
acceptable limits; denying requests for engagement of a
vehicle transmission if at least one of the conditions exists;
and allowing or commanding the vehicle power generation
mode.

BRIEF DESCRIPTION OF THE DRAWINGS

Illustrative embodiments of the disclosure will now be
described, by way of example, with reference to the accom-
panying drawings, in which:

FIG. 1 is a flow diagram of an illustrative embodiment of
the vehicle power generation mode control method.

DETAILED DESCRIPTION

The following detailed description is merely exemplary in
nature and is not intended to limit the described embodiments
or the application and uses of the described embodiments. As
used herein, the word “exemplary” or “illustrative” means
“serving as an example, instance, or illustration.” Any imple-
mentation described herein as “exemplary” or “illustrative” is
not necessarily to be construed as preferred or advantageous
over other implementations. All of the implementations
described below are exemplary implementations provided to
enable persons skilled in the art to practice the disclosure and
are not intended to limit the scope of the appended claims.
Moreover, the illustrative embodiments described herein are
not exhaustive and embodiments or implementations other
than those which are described herein and which fall within
the scope of the appended claims are possible. Furthermore,
there is no intention to be bound by any expressed or implied
theory presented in the preceding technical field, background,
brief summary or the following detailed description.
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Tustrative embodiments of the disclosure are generally
directed to a vehicle power generation control method which
allows an engine of an HEV to generate high electrical output
while preventing the HEV from being driven by an unautho-
rized person. When the HEV is put into a power generation
mode in which the vehicle is to be used as an electrical
generator to power external auxiliary equipment, the method
may prevent the vehicle from being driven away by an unau-
thorized or unintended person. The ECM (Engine Control
Module), TCM (Transmission Control Module) and/or PCM
(Powertrain Control Module) may be programmed to imple-
ment the method.

Referring to FIG. 1, an illustrative embodiment of a vehicle
power generation mode control method 100 is shown. At
block 102, a vehicle operator may activate a power generation
mode request in an HEV (Hybrid Electric Vehicle). The
power generation mode enables the HEV to power auxiliary
equipment such as drills, saws and other tools at a job site, for
example and without limitation. At block 104, a determina-
tion may be made as to whether there exists any FMEM
(Failure Mode Effect Management) actions which prevent
engagement of the power generation mode of the vehicle. If
there does exist any such FMEM actions, then a message to
that effect may be displayed and the power generation mode
may be disallowed at block 106.

If there does not exist any FMEM actions which prevent
engagement of the power generation mode of the vehicle at
block 104, then a determination may be made as to whether
high engine Revolutions Per Minute (RPMs) of the vehicle
engine are allowed at block 108. If high RPMs of the vehicle
engine are not allowed, then a message to that effect may be
displayed and the power generation mode may be disallowed
atblock 106. If high RPMs of the vehicle engine are allowed,
then a determination may be made as to whether high voltage
or amperage draw is allowed at block 110.

If high voltage or amperage draw is not allowed at block
110, then a message to that effect may be displayed and the
power generation mode may be disallowed at block 106. If
high voltage or amperage draw is allowed at block 110, then
a determination may be made as to whether the current fuel
level supports the power generation mode at block 112. Ifthe
current fuel level does not support the power generation
mode, then a message to that effect may be displayed and the
power generation mode may be disallowed at block 106.

If the current fuel level does support the power generation
mode at block 112, then a determination may be made as to
whether the carbon monoxide (CO) detection equipment of
the HEV is functional and CO readings are within acceptable
limits at block 114. If the CO readings are not within accept-
able limits, then a message to that effect may be displayed and
the power generation mode may be disallowed at block 106.

If the CO readings are within acceptable limits at block
114, then a power generation mode timer may be started at
block 116. At block 118, the power usage counter and fuel
cost counter may be zeroed. At block 120, all requests for
engagement of the HEV transmission may be denied. At
block 122, the power generation mode may be allowed or
commanded. At block 124, customer limits on power usage,
fuel cost, total on time and idle time may be solicited.

At block 126, a determination may be made as to whether
there is an electrical draw from external electrical outlets. If
not, then the electrical draw counter may be incremented at
block 128. If there is an electrical draw from the external
electrical outlet at block 126, then block 128 may be bypassed
and at block 130, a determination may be made as to whether
the electrical draw timer exceeds the maximum customer-set
threshold.
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If the electrical draw timer exceeds the maximum cus-
tomer-set threshold at block 130, then the power generation
mode may be exited at block 132. If the electrical draw timer
does not exceed the maximum customer-set threshold at
block 130, then a determination may be made as to whether
the power used counter or the cost counter exceeds the cus-
tomer-set thresholds at block 134. If yes, then the power
generation mode may be exited at block 132. If not, then the
power used counter and the cost counter may be incremented
at block 136 and the method may return to block 126.

Although the embodiments of this disclosure have been
described with respect to certain exemplary embodiments, it
is to be understood that the specific embodiments are for
purposes of illustration and not limitation, as other variations
will occur to those of skill in the art.

What is claimed is:

1. A vehicle power generation mode control method for an
HEYV vehicle implemented by a controller associated with the
vehicle, the controller executing programmed instructions
stored in non-transitory memory, comprising:

the controller:

initiating a vehicle power generation mode request to cause

generation of electric power by the vehicle in response to
an authorized user of the vehicle;

denying requests by an unauthorized user for engagement

of a vehicle transmission if none of predetermined
denial conditions of the vehicle exist, the denial condi-
tions of the vehicle comprising engine revolutions per
minute and a fuel level; and

allowing or commanding the vehicle power generation

mode if none of the predetermined denial conditions
exist, the vehicle power generation mode allowing draw-
ing of electrical power from the vehicle without driving
of the vehicle.

2. The method of claim 1 wherein the set of predetermined
denial conditions of the vehicle includes:

the engine revolution per minute above a threshold level is

not allowed;

voltage of amperage draw of electrical power from the

vehicle above a threshold level is not allowed;

the current fuel level does not support the vehicle power

generation mode; and

carbon monoxide readings are not within acceptable limits.

3. The method of claim 1 further comprising causing dis-
playing a message indicating that at least one of the condi-
tions exist if at least one of the conditions exist.

4. The method of claim 1 further comprising causing start-
ing a generation mode timer to time the generation of the
electrical power during the vehicle power generation mode
before allowing or commanding the vehicle power generation
mode.

5. The method of claim 1 further comprising causing zero-
ing and starting a power usage counter to determine an
amount of electrical power drawn from the vehicle during the
vehicle power generation mode before allowing or command-
ing the vehicle power generation mode.

6. The method of claim 1 further comprising causing zero-
ing and starting a fuel cost counter to determine a fuel cost of
generation of the electrical power during the vehicle power
generation mode before allowing or commanding the vehicle
power generation mode.

7. The method of claim 1 further comprising soliciting
operator limits on power usage of electrical power drawn
during the vehicle power generation mode and exiting the
vehicle power generation mode if the operator limits on
power usage are exceeded.
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8. The method of claim 1 further comprising soliciting
operator limits on a fuel cost of generation of the electrical
power during the vehicle power generation mode and exiting
the vehicle power generation mode if the operator limits on
fuel cost are exceeded.

9. A vehicle power generation mode control method for an
HEYV vehicle implemented by a controller associated with the
vehicle, the controller executing programmed instructions
stored in non-transitory memory, comprising:

the controller:

initiating a vehicle power generation mode request to cause

generation of electric power by the vehicle in response to
an authorized user of the vehicle;

determining whether each of the following conditions of

the vehicle exists:

engine revolutions per minute above a threshold is
allowed;

voltage or amperage draw of electric power from the
vehicle above a threshold is allowed;

current fuel level of the vehicle supports the vehicle
power generation mode; and

carbon monoxide readings of the vehicle are within
acceptable limits;

denying requests for engagement of a vehicle transmission

by an unauthorized user if each of the conditions exists;
and

allowing or commanding the vehicle power generation

mode if each of the conditions exist, the vehicle power
generation mode allowing drawing of electrical power
from the vehicle without driving of the vehicle.

10. The method of claim 9 further comprising determining
whether any Failure Mode Effect Management actions pre-
venting the power generation mode exists, and allowing or
commanding the vehicle power generation mode if Failure
Mode Effect Management actions preventing the vehicle
power generation mode do not exist.

11. The method of claim 9 further comprising causing
displaying a message indicating that at least one of the con-
ditions does not exist if at least one of the conditions does not
exist.

12. The method of claim 9 further comprising causing
starting a generation mode timer to time the generation of the
electrical power during the vehicle power generation mode
before allowing or commanding the vehicle power generation
mode.

13. The method of claim 9 further comprising causing
zeroing and starting a power usage counter to determine an
amount of electrical power drawn from the vehicle during the
vehicle power generation mode before allowing or command-
ing the vehicle power generation mode.

14. The method of claim 9 further comprising causing
zeroing and starting a fuel cost counter to determine a fuel
cost of generation of the electrical power during the vehicle
power generation mode before allowing or commanding the
vehicle power generation mode.

15. The method of claim 9 further comprising soliciting
operator limits on power usage of electrical power drawn
from the vehicle during the vehicle power generation mode
and exiting the vehicle power generation mode if the operator
limits on power usage are exceeded.

16. The method of claim 9 further comprising soliciting
operator limits on a fuel cost of generation of the electrical
power during the vehicle power generation mode and exiting
the vehicle power generation mode if the operator limits on
fuel cost are exceeded.

17. A vehicle power generation mode control method for an
HEYV vehicle implemented by a controller associated with the
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vehicle, the controller executing programmed instructions
stored in non-transitory memory, comprising:
the controller:
initiating a vehicle power generation mode request to
cause generation of electric power by the vehicle in
response to an authorized user of the vehicle;
performing each of the following to determine condi-
tions of the vehicle:
determining whether engine revolutions per minute
above a threshold is allowed;
determining whether voltage or amperage draw of
electric power from the vehicle above a threshold is
allowed if the engine revolutions per minute is
allowed,
determining whether a current fuel level supports
power generation mode if the voltage or amperage
draw is allowed; and
determining whether carbon monoxide readings are
within acceptable limits if the current fuel level
supports the power generation mode;
denying requests initiated by an unauthorized user of the
vehicle for engagement of a vehicle transmission of
the vehicle if each of the determinations is affirmative;
and
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allowing or commanding the vehicle power generation
mode if each of the determinations is affirmative, the
vehicle power generation mode allowing drawing of
electrical power from the vehicle without driving of
the vehicle.

18. The method of claim 17 further comprising determin-
ing whether any Failure Mode Effect Management actions
preventing the vehicle power generation mode exists, and
determining whether the engine revolutions per minute is
allowed if Failure Mode Effect Management actions prevent-
ing the vehicle power generation mode do not exist.

19. The method of claim 17 further comprising soliciting
operator limits on power usage of electrical power drawn
from the vehicle during the vehicle power generation mode
and exiting the vehicle power generation mode if the operator
limits on power usage are exceeded.

20. The method of claim 17 further comprising soliciting
operator limits on a fuel cost of generation of the electrical
power during the vehicle power generation mode and exiting
the vehicle power generation mode if the operator limits on
fuel cost are exceeded.
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